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1 Relaxing
���	�

in the first compressor (A. Zholents)

After last weeks discussion, Sasha looked at the longitudinal phase space for different
scenarios of changing 
��� and the correlated energy spread in the first compressor (see
also the attached note at page 34ff):

• 
�����������	��� : This is the “old” number. It uses a correlated energy spread of� �	� keV and a bunch length of
��� � ps. The second compressor in this case uses


����� �!� "	#�� .

• 
�����$�!� �&% � : With the linearizer at 1.4 MeV and a phase angle of ' �
�
° from

the crest (angle was optimized) one still gets the desired bunch length of
� �

ps
but keeps a correlated energy spread which is distorted after passing the pre-
linac.With the second linearizer at 12 MeV and a phase angle of ' � � ° one then
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uses 
��� � ���
� �
� in the second compressor (see Fig. 22). With this, the final

bunch looks very similar to the “old” design. The bunch is slightly shorter but
has a slightly larger energy spread. Both compressors also need a non-zero 
 ��� .

• 
��� � ��� with dogleg: As the second compressor contains an arc bending�&% � °, it is fairly easy to achieve a large 
��� . Therefore Sasha also looked at
doing away with the first compressor and doing all the compression from 20 ps
to 2 ps in the second compressor. This would also eliminate the first linearizer.
The second (and now only) linearizer needs to run at 13.5 MeV and ' # °. In
the second compressor an 
 �� of 1.86 m but no 
 ��� is needed. The results on
the final bunch length and energy spread are comparable to the other scenarios.
This option has the advantage of having potentially less problems with coherent
synchrotron radiation and space charge as the bunch length is only shortened at
an energy of 120 MeV instead of at 10 MeV.

In order to use this solution one needs a very large 
��� in the second compres-
sor. Sasha rematched the lattice with the larger 
��� and found a solution. The
�

-functions are not that different from the “old” version but the dispersion is
significantly larger in the arc (see Fig. 22).

In this case the dogleg part is fairly simple. Sasha has a basic lattice which is not
yet matched to the boundary conditions (see Fig. 23).

• 
 �� � ��� without dogleg: As it is not clear if we really will ever use energy
recovery, in case of doing away with the first compressor one could also think
about doing away with the dogleg, too, as its sole reason for being is now energy
recovery. This might allow putting the flat beam adaptor in between the linearizer
and the arc instead of before the pre-linac, i.e. do the flat beam conversion at a
higher energy which might solve some of the space charge problems.

For all cases of smaller (or zero) 
 �� the transverse effects need to be studied.
Andy had a short look at it but found out that MERLIN does not take the energy spread
into account correctly. He is working on fixing that and hopes to have first results by
next week.

2 Update on a design of the first bunch compressor
(W. Wan)

Weishi now has a solution with reasonable
�

-functions (see Fig. 24). 
 �� is tunable
over a large range.

3 TraFiC4 (I. Reichel)

Ina put the compressor part of the first compressor beamline in (but not the rest of the
beamline yet). So far it seems to work.
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Figure 22: Lattice for the second compressor with
������� �	��
�
�

(top) and�������
1.86 m (bottom).
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Figure 23: Dogleg used instead of the first compressor (not yet matched to the boundary
conditions).

As it is not clear what is going to happen with the first compressor, Ina will instead
now put the second compressor in TraFiC4 and work on a MAD to TraFiC4 converter.
Sasha suggested using the output of the tape command in MAD as input for the con-
verter.

4 Lattice database and CVS (I. Reichel)

So far still no one has tried the test-files in CVS. Weishi will give Ina an up-to-date
version of the lattice files to put in CVS.

5 Tracking through photon production section

Massimo suggested we soon track the photon production section to study effects of
offsets in quadrupoles (vertical dispersion) or phase errors of the crab cavity. In order
to do that with MERLIN Andy needs the map for the crab cavity. Weishi said that he
thinks it is included in Etienne’s code. He will look it up and give some information to
Andy so that it can be included in MERLIN. John suggested to start with an ideal kick
and see what happens.
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Figure 24: Lattice for the first compressor without dedicated compressor for 
 �� �
' �����
�
� (top) and 
������' �!� % ��� (bottom).
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6 Note on longitudinal dynamics with reduced
� �	�

34



35



36



37



38



39



40


